Comparative analysis in cereals of a key proline catabolism gene.
Proline accumulation and catabolism play significant roles in adaptation to a variety of plant stresses including osmotic stress, drought, temperature, freezing, UV irradiation, heavy metals and pathogen infection. In this study, the gene Delta1 -pyrroline-5-carboxylate dehydrogenase (P5CDH), which catalyzes the second step in the conversion of proline to glutamate, is characterized in a number of cereal species. P5CDH genes from hexaploid wheat, Triticum turgidum (durum wheat), Aegilops tauschii, Triticum monococcum, barley, maize and rice were shown to be conserved in terms of gene structure and sequence, present as a single copy per haploid, non-polyploid genome and located in evolutionarily conserved linkage groups. A wheat cDNA sequence was shown by yeast complementation to encode a functional P5CDH activity. A divergently-transcribed rab7 gene was identified immediately 5' of P5CDH in all grasses examined, except rice. The rab7/P5CDH intergenic region in these species, which presumably encompasses 5' regulatory elements of both genes, showed a distinct pattern of sequence evolution with sequences in juxtaposition to each ORF conserved between barley, wheat, A. tauschii and T. monococcum. More distal 5' sequence in this intergenic region showed a higher rate of divergence, with no homology observed between these regions in the wheat and barley genomes. Maize and rice showed no similarity in regions 5' of P5CDH when compared with wheat, barley, and each other, apart from a 22 bp region of conserved non-coding sequence (CNS) that is similar to a proline response element identified in the promoter of the Arabidopsis proline dehydrogenase gene. A palindromic motif similar to this cereal CNS was also identified 5' of the Arabidopsis AtP5CDH gene showing conservation of this sequence in monocot and dicot lineages.